mu^mmff (jp> da & M 4# HP £t ^ (a) <ii)»!frfflii&w#^ 

#g|2001- 53218 
(P2001-53218A) 
(43)^BB B ¥J«13¥ 2 £23 B (2001. 2. 23) 



(51) IntCl. 7 
H0 1L 25/065 
25/07 
25/18 
21/60 



3 11 



F I 

HO 1L 25/08 
21/60 



B 5F044 
3 1 1Q 



^Eif^ m7fm<D»7 ol (*6i) 





WH¥ll-226502 


(7DHJIBA 


000003078 










(.22) tarns 


¥J«1 1^ 8 M 10 B (1999. 8. 10) 












mm mm 
















5t£*fc3t£v-f i; ax Vtf Y n n ^ x-fe > 














(72)389i# 


t»* 






























(74)«3SA 


100058479 



















(54) [SSW©***] ¥^«BR^©«aS*j* 



(57) [gfaj 

[MI] * ^*«*«ta-CSgRTSfc» 

©^©It -Y X/JsS <Ttii*«:. Sflgfffl©fcf 

So 

[MRU] *aw*««l HcJBJSStifcKIJLl 2rt 

k. c ©*^Efts«©R®fflij(cnm 3 tiitmm 1 3 * 
-cR-ymswusiJi 9 fc^m $ n/c^agu 1 4 a * w-r 

4&S#j£#^LfcC±*1#gfc<hl,Tt».S. 

©— gpib-cfijflrr -5 ciw #•&©-?> wmdvjx 



OQOIB 
O 



□ □ 



□ 



□ 



.12 



12 



18 



14 



14'==, 18 



□ 

QODBQDDD 



(a) 



14 18 



J1 

♦ 

J 




1 

i n^m 1 3 * wr z £ . 
m^ommmic^m s titctmm t . 

i tcEH©¥*w*«B. 10 
[ 3 ] tmmtto&&a>3&m'9A i *mffi'J©fu 

«fc 5 fc**©¥#»s«*»**fc* c t zim£-?z> 
> * - * — if ± k£e» s ti £ c t <t -r s n#gi 3 

KB*©*****. 

[i»#Jf5) ^M**C©i»Btc»f3e©*3©HTL 
WEH?L©rtfitc|6Wi*«fi8-i-SXei. 20 

K&«iftK:sffiij-rs is St. 

B5ia*«»S«©Sffi ; &i5fEra?L©lSg|J«fc D»>(tl« 

-ex s. ?■ > * l -c . neraiigtmi «ria*iw«£ 

set *&mt*z¥m*^<DM3&-%m. 
[ 6 3 *WEH?u*i *»«t««5mt?a«>iitf 
xg©f^«:. mriB*^ftsef©x^ffiffl'J©B5ris^mtt^ 30 

c t t * z>n*-m. 5 (ciBig©*ii(*^g©^* 
m. 

[»#S7] nriB*»#s«©ss'&WiBra?L©fi5P 

2S#S«©X*MM#> 6&tlfttt * J: 0 
-fS/>y»*»JiW4XS*H«:*«-r4C4*««4 

■r shwsb 5 * fctt 6 tcEtt®¥*tiM<D*Bfi2r&. 

[»W©»H«c«W3 

[0 0 0 1 3 40 
[0 00 23 

[ft*©«a53 m«¥WHEtt«l»c* 

stttv*. cn6©s#©*tt>, !NFfciBttifa©it 



2001-53218 

2 

[0 00 3 3 C©£ 5ftraH£*fc-r4— o©&ffii o 
It© > * V f 5 L 5 C i (C<t 

[00043 Xfaa^!©^* y * ? ^^ara-r^iiKc 

r«»©^ * y * » ^©msra^SS^T * c t tc J: 0 . 

[0 00 53 ±IB^'>7-©^)S«:^br» > Sf, 04 
(a) J: 5 (C. (i/'J3>St) 3 1 

©WWL3 0rttC. Wl3 2^aitIlttliM 
*4*S«>i£A/CfIffi3 3&J&ESU C©M^3 3XKT 

? 3 >Et 3 5 . . -hiB^ f F 3 4 

ttiir, F3 4©*ffl*«Hi3-tt4. 5l*tt 
^. 04 (b) l/Cjjk"? £.*yti€-£M<iC'* U7> 6 
*»«Lte«, 04 (c) K*tJ:5ICA9 F3 4±fel 
^©35^5:7 * h Ui?^ h 3 7 fVX -£©&, 

04 (d) (c^-ri^tcstH^n-ct^^yr^ 

3 6XtC^ >44ffl>, 

^CC. 04 (e) (C^-TJr^tCU^X h3 7?rl^ 

*-r-s„ -ei/T. 04 ( f) K^r^^cc-jx 5» hi 7 

■en -S^' y »;UJ1 3 6 -S. 
[0 0 0 6 3 Lfrl>t£&lb> tmox^uffimtvicM 

&J?m-Cte. 04 (f) KSL/fcA'tJT^ ^JW13 6© 
^*XStCfct,^T, ^^>7*3 8©^SPT©^3 9A, 
3 9B^-^-X^>J/3M. C<Dtclb. ftfttj; 

r< K^-rs^^->7'3 8iHtc*>— je©c«i36«ffi»4J5c 

0, f^f»2 0 iumfiSS-CL.^IS«!>6n%t^ C© 
t-fX©/Mi&?^7 - tU WM6{b3ti-C^» 

© a a* flr#3Wffia! i «: o t «, » * ¥^<*tBtsiig^K: si 

[00073 /< tr-iszmmit-r s/cj&fc. ^ 
» ^©KM^pfiuso'iF® ?n*m <-rzm 

£ e; x _7>%5S< L.T^6^'>7'3 8©^*^f -5^> 
g^ft^fcife^ a@^tf^^'>^fiS©?cfe©^ v*B# 

e^ffi-CK, *-'W©a>jNffiS: tmin, 
^-/^ditSi, tmin = d/1 0 001S* 

[0 00 83 

[ l <fc ^ <!; -r s mm 3 ±ia© J: 5 tts»©¥ 



3 

[0 00 9] * fc, ^t'Jf? ^©114 WBtt&DWg 

[0010] c©^«±fs©<t 5tt*»tca*-ctts 

? ^is^afcT^TSfcfe©^©-!^ x/h3 < -c 
*S£fttC, ssra© ^©fi-st a 10 

tt**^#3tt&JS£K&=fa&ic^t*S^i*»g 

[0 0 1 1 ] *fc. C©»W<Ofi©i«». a£*«M>-* 

[0012] Stc. cc^offeoawii. £*--"© 

»ax@iSis^©«»tt«stm©a*3i*(c 
tt£¥«f*«g©i£*:fr££fs«T&c£cc&£. 20 

[0013] 

tt. RjSfLfcWT BulE*ji?Lrt©mrlB 

^tts^ccjf^sn. s5i5^fts«©»MWJ^^a 

iB^3rtf*««©KBB1WrB.omiaiie»®<fc 0 fe^tH 3 ft 

[0 0 14] Sfc. c ©£!§«: fc-^T. ^©i^^m 
*ixn^„ 30 

[0015] m^mwmm<D^.mmm<Dm^mm±tc 

[0016] WS*3»«««©£^iIi3lBfflll©fuiB 

«g*j|gia«^*m« b r i^wk: 3 n £ <fc 
[0017] m%m^watdm.(oim^mmt, ■< > 

[0018] MK. C©»W©^W**«©tUfi*a 
« v ^^««©S*H{c3f3e©ai3©P8?L*^-r4 
XH<h. «TlBII?W)rtBR:|M»g|4^Jdti-4iei. fiJ 40 

aawjirt **«aw«tm-cai«>iitfxa <t . tuia*^ 

««fi©»M*SJi3ra?L©JSStcBUSclr> <fc ^tcatttW 

{cw»w*xai. BiriB^^sgoss^fria^JL© 

"T -5. Xg i £ C <!: Srlfli <t L X C »* . 
[0019] -fit. ±Elllii#ttK:*Jlr»T. ^©£5 

[0020] mismiift&miz&igmww-eMzb&ttx so 



#P§2 0 0 1 -5 32 1 8 
4 

[0 02 1 ] BulB¥^ft^S©R®?rB5fBP37L©JSgI5(C 

[0 02 2] ±IB©J: 5 fr«fiS;fc: J;n«\ ¥a»&»«© 
£c£#r*s©-c. ^>7TB©e it, ^ 
[0 02 3] ±K©«fc5fcWi#ffitt:«fcfttf. fll 

[0024] mk. »&tmji»f*-^*w<r-6* 

«c»sw*©-c. j&j£4^^ttf4Jf©^J&©fc«>©.x 

[0025] i/*>fe. m&m*wmi&zmm<Dmc#j 

[0 02 6] 

c»w©sot©»»] trF. co^<omm<mmic-) 
^xmffiz&mLxmi-rz. lai (a) , (b) «, 
c©f6B§©f?r 1 ©^Ji©0&cc&£^z£f*££Ktc-x»-c 

(b) urn (a) m<ox-x' midQ-otcmwmr-$> 

Z>. 02 (a) , (b) «±IBS1 (a) , 

■c. (a)Htt«fHia. (b> mimmm-e$>z>. 

[0 0271 11 (a), (b) Km-r*P<, 

« ^) iitc» v 02^78-5 

rmji?Li2. 12. •••*5jfM3n-Cl,^-2>. C4^6©« 
M?L12, 12. ••■rt©*i(*S«l l*IKB«{fc-> 

3 >m<D^mm 1 3 A*«sht*5 0 . c ©^^a 1 

3iZ¥m#m&l lOHBWcXttJtsTl'S. ± 
IBRiia 1 2 F«3CC«, ±I2*6^K 1 3 &ft&$tiZ,C t 

{c<to, ±ia*«»*«i i tmrnztitcvtrnx-m (c 
u ) ■^^>^7 u > (w> mvmwfeomwptitezw, 

ffil 4A5^We>nri>-5) 0 COlil 411, S^l 1© 

mwmT-Rr>±Msmnm 1 3 <t 9 u/c^ggp 1 4 
A*w-r-s„ -eur, ±iam®i 4tc*$w^s«i 1© 

[0 02 8] ±IEftfi©¥*(*&K 1 U*. 02 

( a ) , ( b ) ictjk-fjz 5 tc. a^ffl*5«*S*a ^tiT 

!f 1 5±tC«ttStl*. C©^, 
*V?-yy \ 1 - 1 KWSill 4©^SB1 4A 

«. tr 1 5±K!!£S3*i, m^W«:^3 

n-2>. ±IB*^i*^ * »; ^ •? 7" 1 1-2 (CfcWSSffi 1 



5 

4©3§t§SB 1 4 A«. ±IE¥igfM* 0 y V 1 1-1 

K*sw*«ei 4_h©*g-&tmja 1 8±K^gsn, n 
SilftKfgi&sfts. ±se#2g<*^- : & , ;^f ^i 1-3. 
11-4 feim«icc s mm»j* yf-^i 1-2, 11 

[0 02 9]*fc, ±IB^>#-#— !f 1 SiCCii^ ± 
gB^tM^U ^'^l 1 — 1 ~ 1 1 -4(CB$JgL,T. 

* i ;? 1 5'-7"ll-l~ll-4<i; 2» ^ 9- v ~? 1 6 

±IB-f tf 1 5©MMffld5C^$n/c¥Ba 10 

*-;n7. 17. -immwtcgigssnrt^. 

[0 03 0] C©.=fc5fc8il&K:J:fttf. ¥*Sf**«l 1 

cDKffiffijtc^m btc'mm 1 4 ©s^sp has, &*© 

^*>7*il^flltCffll,^Ci*5-C*-&©-C, S@14©1f 
-YX£/h3<U fioft^l 4IS©f ^£$IK LT. 

S. 

[0 03 1 ] &ib\ ±IBHS1 4©«f4<tU-0;t l ±i$ 
L,fcCu-$>WJiWt&. C*x<=>£^tr-&^\ A 1 . M 
o. ^'Ji/'jn^. Au. *>2.Ci«cn61r$tf^^ 20 

TB, Au. Pb/Sn, Sn. Au/Sn, Sn/I 

[ 0 0 3 2 ] ±aSLfc*«(*^g©^[jg^«:o 
t^-ClftHJ-rS. 03 ( a ) 7bM < c ) ii-en-eti. ±12 

[0 03 3] *"T. 03 (a) CC^-Ti^tC. 
fil l(Di^M«:BfS<Dai^©Pa?L2 13rfl5(£U C© 

pg?L 2 i ©rta«cjMMM>c v Datcto, mit~> v => 30 

>^©i^iltMl 3t»lW4. ^©&. CVDSHCiO 
^®tC^«tt*ffi*t*4 1 4 *J&E£U P3?L2 1 rt^C© 

Sffitmi 4-eSi6jitp 0 Sffil i±(Dftiii 

1 ©£«®W©±fBmffiW4 1 4±K > g^tmni 8 

[0 03 4] 'Aic. 03 (b) K^-TJr^tC. ±§B*« 
1 l©£^ffiffiiJj!P6, C©*« 1 l©&|i*lft 

ft/»3J:»Jt>«l,>y^f >y*2 2ZBf8.Ltc&> ±M& 

ws. 1 1 ©KM£±iB&m 2 1 ©jggfl&o*±ie y -r *s > 40 

[0 0 3 5 3 -eUT. 03(c) K5Vrj: ±IBS 
ttl 1©»E£&3?12 l©*gg|5J:0^^ag*-Cx-y^ 

>^ur, n@*mi 4 1 \<Dmmiph& 

HeSPl 4A£Wr*m®l 4&Bf£?2>. C©BS. tfi 

1 3 1 loKsfflijK^tbsn^o c© 

[0 03 6] C © J: ^ ttWJMFffiJC «fc ™*> «£«fcJ&W 50 



1tPg 2001-53218 
6 

^JRO*lf^fc«fc-5-c5a*cfc< ■5i-^i< r#. x-, 

?>>/KJ:otSi 1 4€r^m^ti--SC<h*5T#S„ 
[0037]*fc. g^«*4®l 8«^^-^*P<-r 

■5»iirtcjF^-rs©-c. mm'p&i£'£ttnm<DBf8.<Dtcito 

&©£RS±T#&„ 

[0 0 38] o*>fc. mw^WBURiyweoBtrK:^^ 
«atEB©iawi{b6«iati4. 

[0 03 9]IK, /^'J7^ 2;l-£fflt>&l>©T\ 10 
ai m«TS -C'* > ?ffl<D f ? £f£«t> £ C <fc *5-C # . 
y7'f®<DZ ^©ft#Atti^*5^$ 

[0 04 0] 

^©^^^ ^^a^^-c^-r^/c*©^ 

-C#. ^»©(t#AHi*^il*$n€.^tcfe5t^K>Pt 

[oo4i] *fc t mmtp^s v^nnc**-*^*? 
©sait^^ens. 

[0042] mcc, * ->'^©^•s^x^g<bsa?L^©^ 

[M 1 ] tomtom 1 o*Jt©»*«:«4*i»fMt« 

[S2] HiK^bfc*aM**aB**Ri/fctt«**-r 

[0 3 ] C©ffc!>3©Hi 1 <omte<D1®&t£%2>z¥mti&ia. 
©K^ffiKo^TifcW-rS/cto©^©-?. ¥«(*^S 

wm. 

[04] '«o*itC£gs^ ©WfeJErtS »c-3 1 »r » 
HJ-rSfctf>©&©T. ^*>7"©ff$fi£X^*IIB^-r»r® 

0. 

[^©Si^] 

li, 1 1 -i~i i -4 »*3S(*»« (*m#s*v 

1 2 -«3I?L 
1 3 -ifeftjg, 

1 4 -'mm. 
1 4 a- -^eap. 

1 5 tf. 
1 6 • n^^ii'?-^ 7", 
17-*Ba#-JK 

1 8 -js^tmji. 



2 i 



C5) 



<&<m 2001-53218 
8 



[01] 



[02] 



QQBDQDDD 

o 



12 



□ 



□ 



14 <=, 18 



□ 



□ 



□ 



□ 



□o on □□□□ 



11 



(a) 



14 18 




13 14A 



(b) 




14A -H 

14A^C] 
14AX 

«£1 



11-4 
11*3 

3*^ *»1- 1 



u u u 



16 



17 



17 17 

Cb) 



r 

17 




(6) 



<8ffl 2001-53218 



0» 



(c) 




(72)|%hj* ess *n« 

5$#tt3ft^v * P X U ? h D - 1? X -fe > 
2-1*3 

F f 5F044 KK01 LL01 QQ02 QQ04 RR03 



Searching PAJ 



1/2 s<— > 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001 -05321 8 

(43)Date of publication of application : 23.02.2001 



(51)Int.CI. 



H01L 25/065 
H01L 25/07 
H01L 25/18 
H01L 21/60 



(21 Application number : 11-226502 
(22)Date of filing : 1 0.08.1 999 



(71) Applicant 

(72) Inventor : 



TOSHIBA CORP 
TAKAHASHI KENJI 
NAKAYOSHI HIDEO 
TAKU SHINYA 
TAKUBO TOMOAKI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device wherein 
electrodes for stacking a plurality of semiconductor chips are small while 
the pitch between electrodes is small to sufficiently cope with a case 
where multiple signal inputs/outputs are required. 

SOLUTION: In a through-hole 12 formed at a semiconductor substrate 
1 1, an insulating film 1 3 protruding above the rear side of the 
semiconductor substrate 1 1 is formed, and in the through-hole, an 
electrode 14 comprising a projection 14A protruding beyond the 
insulating film 13 on the rear side of the semiconductor substrate 11 is 
embedded. The conductive electrode material protruding above the rear 
side of the semiconductor substrate 1 1 is utilized as a part of a bump, 
so the electrode is smaller and the pitch between electrodes is small 
while coping with a case where multiple signal inputs/outputs are 
required. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by providing the electrode which has the height which it is 
formed in the semi-conductor substrate which has a through tube, and said semi-conductor substrate in said 
through tube, is embedded and formed in said through tube with the insulator layer projected at the rear-face 
side of said semi-conductor substrate, and is the rear-face side of said semi-conductor substrate, and was 
projected rather than said insulator layer. 

[Claim 2] The semiconductor device according to claim 1 characterized by providing further the cementing 
material layer formed on said electrode by the side of the main front face of said semi-conductor substrate. 
[Claim 3] The semiconductor device according to claim 2 characterized by accumulating two or more semi- 
conductor substrates so that said electrode by the side of the main front face of said semi-conductor substrate 
and a rear face may intervene said cementing material layer and may be connected electrically. 
[Claim 4] Said two or more accumulated semi-conductor substrates are semiconductor devices according to 
claim 3 characterized by being mounted on INTAPOZA. 

[Claim 5] The process which forms puncturing of the predetermined depth in the main front face of a semi- 
conductor substrate, and the process which forms an insulator layer in the wall of said puncturing, The process 
which embeds the inside of said puncturing with a conductive electrode material, and the process which carries 
out grinding of the rear face of said semi-conductor substrate mechanically so that the pars basilaris ossis 
occipitalis of said puncturing may not be reached, The manufacture approach of the semiconductor device 
characterized by providing the process which forms the electrode which etch the rear face of said semi- 
conductor substrate to a location shallower than the pars basilaris ossis occipitalis of said puncturing, and said 
conductive electrode material is made to project from the rear face of said semi-conductor substrate, and 
penetrates said semi-conductor substrate, and has a height in a rear-face side. 

[Claim 6] The manufacture approach of the semiconductor device according to claim 5 characterized by 
providing further the process which forms a cementing material layer on said conductive electrode material by 
the side of the main front face of said semi-conductor substrate after the process which embeds the inside of 
said puncturing with a conductive electrode material. 

[Claim 7] The manufacture approach of the semiconductor device according to claim 5 or 6 characterized by 
providing further the process which forms a dicing slot deeper than the final thickness of tip from the main 
front-face side of said semi-conductor substrate before the process which carries out grinding of the rear face 
of said semi-conductor substrate mechanically so that the pars basilaris ossis occipitalis of said puncturing may 
not be reached. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Concerning the semiconductor device which has the electrode which penetrates a 
semiconductor chip, and its manufacture approach, this invention relates to the technique of carrying out the 
laminating of two or more memory chips, and mounting them, in order to obtain big memory capacity. 
[0002] 

[Description of the Prior Art] If it is in a semiconductor device, for example, a semiconductor memory, various 
demands of high integration by detailed-izing of a component, large-capacity-izing of storage capacity, advanced 
features, improvement in the speed of a working speed, etc. are made. Although the demand especially to 
increase of storage capacity is high also in these demands, the manufacturing technology cannot necessarily be 
responded to detailedHzation of a component. 

[0003] The technique of increasing the storage capacity on appearance is proposed by carrying out the 
laminating of two or more memory chips, and mounting them as one technique which solves such a problem. 
[0004] In case the laminating of two or more above-mentioned memory chips is carried out, after forming a 
through tube in a memory chip and forming an insulator layer in the side attachment wall of this through tube, in 
a through tube, a conductive electrode material is embedded and the electrode is formed. And the storage 
capacity on appearance is increased by forming a bump by plating etc. on the above-mentioned electrode, 
intervening this bump, and connecting inter-electrode [ of two or more memory chips ]. 

[0005] As shown in drawing 4 (a), after intervening an insulator layer 32 in the through tube 30 of the semi- 
conductor substrate (silicon substrate) 31, embedding a conductive electrode material, forming an electrode 33 
and forming first the pad 34 which consists of aluminum etc. on this electrode 33 on the occasion of the above- 
mentioned bump's formation, the whole surface is covered by the passivation film 35. Next, the passivation film 
35 on the above-mentioned pad 34 is alternatively removed by etching etc., and the front face of a pad 34 is 
exposed. Then, as shown in drawing 4 (b), after forming the barrier metal layer 36 in the whole surface, as shown 
in drawing 4 (c), the mask of the parts other than on a pad 34 is carried out by the photoresist 37. Then, it 
plates on the barrier metal layer 36 exposed as shown in drawing 4 (d), and a deposit (bump) 38 is formed. Next, 
a resist 37 is removed as shown in drawing 4 (e). And as shown in drawing 4 (f), wet etching is performed, and 
the barrier metal layer 36 which remains on the passivation film 35 is removed. 

[0006] However, by the manufacture approach, over etching of bump's 38 edge subordinate's fields 39A and 39B 
is carried out to the above configuration lists in the removal process of the barrier metal layer 36 shown in 
drawing 4 (f). For this reason, in order to secure sufficient dependability, bump size cannot be made small, but a 
fixed distance is needed also among each adjoining bump 38, and a pitch is packed only to about 20 micrometers. 
Consequently, with the small chip of size, it is difficult to apply to the semiconductor memory for which it has 
advanced features and many I/O signals are needed. 

[0007] Moreover, since it is necessary to form a bump 38 after making a wafer thin for the rear face of a chip 
grinding and when grinding and making the thickness of tip thin in order to thin-shape-ize a package, there is a 
possibility that a crack may go into a wafer or it may be divided, at the time of plating for the inside of 
conveyance, or bump formation. In an experience value, when the minimum value of wafer thickness is set to 
tmin and the diameter of a wafer is set to d, about tmin=d/1000 are limitations. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, by a conventional semiconductor device and its 
conventional manufacture approach, bump size could not be made sufficiently small but there was a problem that 
the pitch between bumps was not packed, either. 
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10009] Moreover, about the rear face of a memory chip, grinding and when it ground and the thickness of tip was 
made thin, there was a problem that a crack went into a wafer or it was divided, at the time of plating for the 
inside of conveyance, or bump formation. 

[0010] the size of an electrode for the place which this invention was made in view of the above situations, and 
is made into that purpose to accumulate and mount two or more semiconductor chips — while being able to do 
small, also when an inter-electrode pitch can be narrowed and much signal I/O is required, it is in offering the 
semiconductor device which can fully respond. 

[0011] Moreover, other purposes of this invention are to offer the manufacture approach of the semiconductor 
device which can prevent a crack going into a wafer at the time of the inside of conveyance, or plating, or being 
divided. 

[0012] Furthermore, other purposes of this invention can do the division process of a wafer, and the formation 
process of the electrode by the embedding of the conductive electrode material to a through tube in 
coincidence, and are to offer the manufacture approach of a semiconductor device that simplification of a 
production process can be attained. 
[0013] 

[Means for Solving the Problem] The semiconductor device of this invention is formed in the semi-conductor 
substrate which has a through tube, and said semi-conductor substrate in said through tube, is embedded and 
formed in said through tube with the insulator layer projected at the rear-face side of said semi-conductor 
substrate, and is characterized by providing the electrode which has the height which is the rear-face side of 
said semi-conductor substrate, and was projected rather than said insulator layer. 
[0014] Moreover, in this equipment, it has the following descriptions. 

[0015] The cementing material layer formed on said electrode by the side of the main front face of said semi- 
conductor substrate is provided further. 

[0016] Two or more semi-conductor substrates are accumulated so that said electrode by the side of the main 
front face of said semi-conductor substrate and a rear face may intervene said cementing material layer and 
may be connected electrically. 

[0017] Said two or more accumulated semi-conductor substrates are mounted on INTAPOZA. 

[0018] Furthermore, the process at which the manufacture approach of the semiconductor device this invention 

forms puncturing of the predetermined depth in the main front face of a semi-conductor substrate, The process 

which forms an insulator layer in the wall of said puncturing, and the process which embeds the inside of said 

puncturing with a conductive electrode material, The process which carries out grinding of the rear face of said 

semi-conductor substrate mechanically so that the pars basilaris ossis occipitalis of said puncturing may not be 

reached, It is characterized by providing the process which forms the electrode which etch the rear face of said 

semi-conductor substrate to a location shallower than the pars basilaris ossis occipitalis of said puncturing, and 

said conductive electrode material is made to project from the rear face of said semi-conductor substrate, and 

penetrates said semi-conductor substrate, and has a height in a rear-face side. 

[0019] And in the above-mentioned manufacture approach, it has the following descriptions. 

[0020] The process which forms a cementing material layer on said conductive electrode material by the side of 
the main front face of said semi-conductor substrate after the process which embeds the inside of said 
puncturing with a conductive electrode material is provided further. 

[0021] The process which forms a dicing slot deeper than the final thickness of tip from the main front— face side 
of said semi-conductor substrate before the process which carries out grinding of the rear face of said semi- 
conductor substrate mechanically so that the pars basilaris ossis occipitalis of said puncturing may not be 
reached is provided further. 

[0022] Since the conductive electrode material projected to the rear-face side of a semi-conductor substrate 
can be used as a bump according to the above configurations, it can respond, also when the pitch between 
bumps is narrowed and much signal I/O is required. 

[0023] Moreover, according to the above manufacture approaches, a wafer can be efficiently made thin by 
mechanical grinding and polish, and an electrode can be made to project by etching. 

[0024] Furthermore, since a cementing material layer is formed before it makes a wafer thin, it can prevent a 
crack going into a wafer at the time of plating for formation of under conveyance or a cementing material layer, 
or being divided. 

[0025] And if the dicing slot is formed before mechanical grinding and polish, the division process of a wafer and 
the formation process of the electrode by the embedding of the electrode material to a through tube can be 
done in coincidence, and simplification of a production process can be attained. 
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10026] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with 
reference to a drawing. Drawing 1 (a) and (b) are for explaining the semiconductor device concerning the gestalt 
of implementation of the 1st of this invention, and the (a) Fig. is a sectional view where the top view of a chip 
and the (b) Fig. met the X-X' line of the (a) Fig. Moreover, drawing 2 (a) and (b) show the condition of having 
mounted the semiconductor device shown in above-mentioned drawing 1 (a) and (b), the (a) Fig. is a perspective 
view and the (b) Fig. is a sectional view. 

[0027] As shown in drawing 1 (a) and (b), through tubes 12 and 12 and — are formed in the semi-conductor 
substrate (for example, semi-conductor memory chip) 1 1 along with the neighborhood. The insulator layers 1 3, 
such as silicon oxide, are formed in these through tubes 1 2 and 1 2 and semi-conductor substrate 1 1 front face 
in — , and this insulator layer 13 is projected to the rear-face side of the semi-conductor substrate 11. 
Moreover, in the above-mentioned through tube 12, when the above-mentioned insulator layer 13 intervenes, the 
electrode 14 which consists of conductive ingredients, such as copper (Cu) and a tungsten (W), in the condition 
of having insulated with the above-mentioned semi-conductor substrate 1 1 is formed. This electrode 1 4 has 
height 14A which is the rear-face side of a substrate 11, and was projected rather than the above-mentioned 
insulator layer 13. And the cementing material layer 18 is formed in the main front-face side of the substrate 1 1 
in the above-mentioned electrode 1 4. 

[0028] Plurality is accumulated and the semi-conductor substrate 11 of the above-mentioned structure is 
carried on INTAPOZA 15, as shown in drawing 2 (a) and (b). Under the present circumstances, height 14A of the 
electrode 14 in the semi-conductor memory chip 11-1 is mounted on INTAPOZA 15, and is connected 
electrically. Height 14A of the electrode 14 in the above-mentioned semi-conductor memory chip 11-2 is 
mounted on the cementing material layer 18 on the electrode 14 in the above-mentioned semi-conductor 
memory chip 11-1, and is connected electrically. Similarly, the above-mentioned semi-conductor memory chip 
11-3 and 1 1-4 are mounted, respectively on the semi-conductor memory chip 11-2 and 11-3, and are 
connected electrically. 

[0029] Moreover, on above-mentioned INTAPOZA 15, the above-mentioned semi-conductor memory chip 11-1 
to 11-4 is adjoined, and the logic chip 16 is mounted. Each above-mentioned semi-conductor memory chip 11-1 
to 11-4 and the logic chip 16 are electrically connected with the solder balls 17 and 17 and — which were 
formed in the rear-face side of above-mentioned INTAPOZA 1 5. 

[0030] Since height 14A of the electrode 14 projected to the rear-face side of the semi-conductor substrate 11 
can be used like the conventional bump according to such a configuration, also when size of an electrode 14 is 
made small, and the pitch between electrodes 14 is narrowed and much signal I/O is required, it can fully 
respond. 

[0031] In addition, the alloy which contains these as an ingredient of the above-mentioned electrode 14 besides 
Cu mentioned above or W, the alloy containing aluminum, Mo, polish recon, Au, or these, etc. can be used. 
Moreover, as the above-mentioned cementing material layer 18, Au, Pb/Sn, Sn, Au/Sn, Sn/In, Sn/Bi, etc. can be 
used. 

[0032] Next, the manufacture approach of the semiconductor device mentioned above is explained. Drawing 3 (a) 
thru/or (c) expand the electrode 14 in the above-mentioned semiconductor device, and its near, respectively, 
and shows them in order of the production process. 

[0033] First, as shown in drawing 3 (a), the puncturing 21 of the predetermined depth is formed in the main front 
face of the semi-conductor substrate 11, and the insulator layers 13, such as silicon oxide, are formed in the 
wall of this puncturing 21 with thermal oxidation or a CVD method. Then, the conductive electrode material 14 is 
formed in the whole surface with a CVD method, and the inside of puncturing 21 is embedded with this electrode 
material 14. Next, the insulator layer 13 and the conductive electrode material 14 on a substrate 11 are 
removed. Then, the cementing material layer 18 is formed on the above-mentioned electrode material 14 by the 
side of the main front face of a substrate 1 1 . 

[0034] Next, as shown in drawing 3 (b), after forming the dicing slot 22 deeper than the final thickness of this 
substrate (chip) 1 1 from the main front-face side of the above-mentioned substrate 11, grinding of the rear face 
of the above-mentioned substrate 1 1 is mechanically carried out to the depth which does not reach the pars 
basilaris ossis occipitalis of the above-mentioned puncturing 21, and the pars basilaris ossis occipitalis of the 
above-mentioned dicing slot 22. 

[0035] And the rear face of the above— mentioned substrate 1 1 is etched to a location shallower than the pars 
basilaris ossis occipitalis of puncturing 21, and an electrode material 14 is made to project from the rear face of 
the semi-conductor substrate 1 1, as shown in drawing 3 (c). By this, a substrate 1 1 is penetrated and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgLejje 



2006/06/27 



JP,2001-053218,A [DETAILED DESCRIPTION] 



4/4 ^— v 



^electrode 14 which has height 14A in a rear-face side is formed. Under the present circumstances, an insulator 
layer 13 is projected at the rear-face side of a substrate 1 1. Moreover, a chip is divided by this etching process 
along the above-mentioned dicing slot 22. 

[0036] According to such a manufacture approach, a wafer can be efficiently made thin by mechanical grinding 
and polish, and an electrode 1 4 can be made to project by etching. 

[0037] Moreover, since the cementing material layer 18 is formed before it makes a wafer thin, it can prevent a 
crack going into a wafer at the time of plating for formation of under conveyance or a cementing material layer, 
or being divided. 

[0038] And since the dicing slot 22 is formed before mechanical grinding and polish, the division process of a 
wafer and the embedding process of the electrode material to a through tube are made to coincidence, and 
simplification of a production process can be attained. 

[0039] Furthermore, since barrier metal is not used, also when the pitch between bumps can be packed to 10 
micrometers or less, the pitch between bumps is narrowed and much signal I/O is required, it can respond easily. 

[0040] 

[Effect of the Invention] the size of the electrode for accumulating and mounting two or more semiconductor 
chips according to this invention, as explained above — while being able to do small, an inter-electrode pitch can 
be narrowed, and also when much signal I/O is required, the semiconductor device which can fully respond is 
obtained. 

[0041] Moreover, the manufacture approach of the semiconductor device which can prevent a crack going into a 

wafer at the time of the inside of conveyance or plating, or being divided is acquired. 

[0042] Furthermore, the division process of a wafer and the formation process of the electrode by the 

embedding of the conductive electrode material to a through tube can be done in coincidence, and the 

manufacture approach of a semiconductor device that simplification of a production process can be attained is 

acquired. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view and sectional view for explaining the semiconductor device concerning the gestalt of 
implementation of the 1st of this invention. 

[Drawing 2] The perspective view and sectional view showing the condition of having mounted the 
semiconductor device shown in drawing 1 . 

[Drawing 3] The sectional view which expands the electrode [ in / it is and / a semiconductor device ] and its 

near for explaining the manufacture approach of the semiconductor device concerning the gestalt of 

implementation of the 1st of this invention, and is shown in order of a production process. 

[Drawing 4] The sectional view in which being for explaining a conventional semiconductor device and its 

conventional manufacture approach, and showing a bump's formation process one by one. 

[Description of Notations] 

11 11-1 to 11-4 — Semi-conductor substrate (semi-conductor memory chip), 

1 2 — Through tube, 

13 — Insulator layer, 

1 4 — Electrode, 
1 4A — Height, 

15 — INTAPOZA, 

1 6 — Logic chip, 

1 7 — Solder ball, 

1 8 — Cementing material layer, 

21 — Puncturing, 

22 — Dicing slot. 



[Translation done.] 
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